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10 Field of the Invention 

The present invention relates to audio signal processing, and more particularly relates to a system for 
detecting embedded data from an audio signal notwithstanding pitch variations in the audio signal. 

Background and Summary of the Invention: 
15 In detecting embedded signals from audio, a problem arises if the audio playback speed is altered, 

changing the pitch of the audio signal. A pitch change in the audio signal is manifested as a frequency shift of 
any data signal embedded therein. If the embedded signaling relies on known frequency characteristics to effect 
decoding, pitch variation in the audio can prevent the embedded data signal from being decoded successfully. 
In accordance with one aspect of the present invention, this problem is solved by providing plural 
20 decoders, operating in parallel on the encoded audio signal, each designed to detect the embedded signal at a 
different audio playback speed. For example, one detector can be arranged to detect the encoded signal if 
playback speed is 0.5% slow, another if playback speed is correct, etc. By such an arrangement, detection 
reliability is enhanced, without introducing undue delay in the detection process. 

(A similar arrangement is taught in WO 97/33392, but that application has a priority date more than a 
25 year after the priority date of the present application.) 

The foregoing and additional features and advantages of the present invention will be more readily 
apparent from the following detailed description, which proceeds with reference to the accompanying drawings - 
especially Figs. 9-12. 

30 Brief Description of the Drawings 

Fig. 1 is a simple and classic depiction of a one dimensional digital signal which is discretized 

in both axes. 

Fig. 2 is a general overview, with detailed description of steps, of the process of embedding an 
"imperceptible" identification signal onto another signal. 
35 Fig. 3 is a step-wise description of how a suspected copy of an original is identified. 



